Rho/Rho-dependent kinase affects locomotion and actin-myosin II activity of Amoeba proteus.
The highly motile free-living unicellular organism Amoeba proteus has been widely used as a model to study cell motility. However, the molecular mechanisms underlying its unique locomotion are still scarcely known. Recently, we have shown that blocking the amoebae's endogenous Rac- and Rho-like proteins led to distinct and irreversible changes in the appearance of these large migrating cells as well as to a significant inhibition of their locomotion. In order to elucidate the mechanism of the Rho pathway, we tested the effects of blocking the endogenous Rho-dependent kinase (ROCK) by anti-ROCK antibodies and Y-27632, (+)-(R)-trans-4-(1-aminoethyl)-N-(4-pyridyl)cyclohexanecarboxamide dihydrochloride, a specific inhibitor of ROCK, on migrating amoebae and the effect of the Rho and ROCK inhibition on the actin-activated Mg-ATPase of the cytosolic fraction of the amoebae. Amoebae microinjected with anti-ROCK inhibitors remained contracted and strongly attached to the glass surface and exhibited an atypical locomotion. Despite protruding many pseudopodia that were advancing in various directions, the amoebae could not effectively move. Immunofluorescence studies showed that ROCK-like protein was dispersed throughout the cytoplasm and was also found in the regions of actin-myosin II interaction during both isotonic and isometric contraction. The Mg-ATPase activity was about two- to threefold enhanced, indicating that blocking the Rho/Rho-dependent kinase activated myosin. It is possible then that in contrast to the vertebrate cells, the inactivation of Rho/Rho-dependent kinase in amoebae leads to the activation of myosin II and to the observed hypercontracted cells which cannot exert effective locomotion.